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Amorphous CoTiy as a liner/diffusion barrier material
for advanced copper metallization

Maryamsadat Hosseini and Junichi Koike*
Department of Material Science, Tohoku UniversBgndai 980-8579, Japan

Abstract—

This paper reports the possibility of using an gshous Co-Ti alloy as a single-layer liner/barrieatemial for
multilayer Cu interconnects in advanced siliconices. Theoretical and experimental results bothweloa stable
composition range of an amorphous phase at roompeeture to be Co-18 to 83 at% Ti. Liner/barriesparty was
investigated using sputtered films of Cu (150 nmYfe (3 nm) on thermal Sigp-Si substrates, where x=25+3 at%Ti.
The CoTj layer was found to enhance adhesion between CuS#nd The CoTj layer stayed amorphous after
annealing at 400C, and started to crystallize at 58D. The crystallization accompanied the dissociatbiCoTi,,
leading to the formation of Ti oxide and Cu-Co dddiolution. Capacitance-voltage measurement ofstmples
showed no interdiffusion of Cu ions into Si@fter annealing at 60T and after bias temperature annealing at°250
at 3 MV/cm. The results indicated that the Godlioy would be a good candidate for a single-lalyer/barrier
material to replace a double-layer Ta/TaN.
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